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About Polytech
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● Est in 1925
● Students ~ 1800
● Focus on traditional engineering
● 13 engineering undergraduate

programs : Mechanics, Automation,
Electricity, Process, Industrial Safety,
Mining ….
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AZZEDINE,
 21y, Process

MOUNA ,
 22y, 
Mechanical

AZOUAOU ,
 20y, Mechanical

ABDERRACHID ,
 22y, Electrical 
eng

TAREK ,
 21y, Automation

NAZIM ,
 22y, Process 
Safety
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Main features
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● Risk management approach
● Low power consumption (1.8 kW)
● Low cost design
● Interoperability : Modbus TCP/IP over Ethernet

Compatible with Matlab, Labview, TIA, Python... for real time data logging
● Fast system response : 0 -> 1000 rpm in 2 s
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Machine overview
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Carateristic Value

Dimensions Height : 2267 mm
Width :840 mm
Length : 1040 mm

Total Weight 280 kg

Max Speed 1500 RPM

Max torque 7 N.m

Max Weight On Bit 20 Kg

Power consumption 1700 W
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Safety 
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1. Risk assessment -> Hazardous events identification
2. Hazard prioritization : Risk Matrix

Risk factor = Severity x Probability

3. Hazard control -> Safety features
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Safety features 
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1. Current limiter for torque control (top drive & stepper )
2. Emergency shutdown
3. Enclosures for water projections
4. Waterproof electrical cabinet
5. Electrical protections : differential circuit breakers - relays - fuses -

contactors - manual switch - ground
6. Hydraulic system : Pressure regulator - one way valve
7. Wheels equiped with brakes
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Rig design
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Initial design

Final design
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Machine overview :
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Hoisting System

Hoisting motor
Stepper NEMA 34 
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Machine overview :
Rotary System

Induction Motor
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Hoisting system 
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Stepper Motor 
NEMA 34

Universal 
Coupling

Ball screw

Ball nut
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Top drive  system 
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Induction Motor 

Universal 
Coupling

Hydraulic Swivel

Drill pipe
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Mechanical simulations 
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BHA design 
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Circulating 
system 
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Drillig fluid

Water

Pression = 5 bars
Minimal Flow rate = 0,0002 m3/s
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Circulating system 

17

Pressure transmitter

Pressure regulator

Pump

Water strainer

Teflon

hydraulic fittings
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Down hole sensor
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6 DoF Inertial Measurement Unit 
Acceleration x3
Angular speed x3 

→ Downhole RPM 
→ Vibrations
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Down hole sensor casing
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3D printed 

Circuit isolation from water 
Easy assembly / disassembly 

IMU
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Down hole sensor - Data link
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Wired link (i2c) from BHA 
to Wifi relay 
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Control system overview
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• Pre-proessed measured data

• Drilling data logging and visualization

• Real-time optimization algorithm

• Fault detection

• Low-level robust PID controllers
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Instrumentation and data acquisition
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MODBUS TCP/IP
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Actuation
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● Top drive : Sinamics G120

● Hoisting : DM556 driver

● Circulation : ATV312
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Autonomous drilling process
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Optimization algorithm
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ROP Eckel correlation

Parameters identification - Recursive least squares algorithm

Mechanical Specific Energy
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Optimization algorithm

26

Torque correlation

Final MSE expression to minimize

Parameters identification – Linear regression algorithm
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RPM control
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WOB control
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Fault detection
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Graphical user interface (GUI)
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Budget 
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4977 Euros - 5700 $



National Polytechnic School
Algiers

Drillbotics 2019  - Phase II - DSATS - June 12th

Perspectives - futur work 
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Real time fault detection - ml 
Telegram commands
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Thank you for your attention 
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